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(57) Abstract 

PURPOSE: To provide a short arc 
metal halide lamp device which 
presents easiness in the works of 
manufacturing a light emitting 
tube where a low-cost material 
for trigger wire is used, good yield 
from production line, sturdiness of 
winding the trigger wire on the 
tube so that no slackening will 
occur even after a long time of 
service, and certain starting 
operation and starting 
characteristics. 

CONSTITUTION: At the ends of a 
light emitting tube 1 ' main 
electrodes 2a, 2b are attached 
sealedly while the arc is made or 
less in length and at least a metal 
halide is encapsulated in its inside 
so that a short arc metal halide 
lamp is formed, wherein a trigger 
wire 5 is wound on the tube and 
high voltage pulses are impressed 
to actuate the starting. The 
trigger wire is made from an iron 
wire which has been subjected in 
advance to an annealing process. 




COPYRIGHT: (C)1996.JPO 



09) B*m&mf (jp) 



02) ^ m & Wt & W (a) 



&M¥8 - 69777 

(43)&§HB ¥J£8^(1996) 3M\2B 



(51) IntCL 8 






F I 




HO 1 J 


61/54 


B 






GO 3 B 


21/14 


A 






HO 1 J 


61/073 


B 








61/88 


C 














*Sf3£ Sf 4 FD (£ 4 H) 


(21)mHS^ 


f 


WH¥6- 227381 


C71)U«A 


000000192 












(22) as a 




6 ^(1994) 8/J30B 




KSCSNiKS: 3 T B 12* 4 

































(57) [gs^l (MejBS) 

3§#i= 1 <OiSii^(CT-^fi$r 1 2nm£ATi: L 
T£lli2a, 2b&#t*U l*lgfl(C'>&< £ fc&M^ 

5 £#t ttit, a^flH£'<A'*£Sl»irt"5 z <t let 0 @ 




1 

imxm i ] ^w<Dmmz.—*toy9Mi&m lt— 

2nmaTtct3:£U rt«HC*«ftl«fr#;* i: # 

*sv flffiE h y tfrnz^Mfflmmzfa^ l,x$>z>z. 

fppfcJlSg i , 2 iII5«cro-> a — h T — * Ziw^J K 
[000 1] 

3— hT— ^ ^/^7-l' K7>7°«-ML, ^pic^grt 
cOBf^fT-{£ffl$n5v'3— FT— 9*9A"^74 b'7> 

[0 0 0 2] 

7^ htLt->3- bT—9*9>\"^7-< b'7> 

[000 3] -XDjj&t L/C, 7 ^^IfcB^I-^® 

ffiro^ff^ffitcfiGNBlftSr^tftlt 5 3. b K J: 9 h y 
^i: L-CflJfflLtVS. @2»ct*3feeiJSr7irt-. El^ 2 

i it^m^^xh y . z^m^nm 22a, 2 

ItmmALXhZo X. JSJtfFW— #<0«ffi2 2 bfc> 



(2) »8-6.9 7 7 7 

2 

jffiff>-mt—i3<MtM 2 2 b j; 9 ^tB Lfcrtas y — K 

2 6IC«|tU ftiL*!fflfi*tfi]®tS2 2 ac^lg^^EfC 

- k 2 6 (cii= ❖vusko y - m 2 7 ssbisggise^ 

*ttfl5te*SHlflWER*tit2 4 0foi|^ffi{C®9ttftfdS 
T^2 8fi»»lcJ:9a^tt-C^5. Hl-X, Kttit 
70 2 4(OJSgi5|C(i|g7t« : Oft!l^(7>ffi^2 2 aa»e>3*aiUS: 

x 0 l-c, we&m^tz\< ± •? * 5 -> 3 - h r 

—9 * 9/w^^ b'7 >-7°b%Jtt%tb &*§#-£*H£fc3fe 
[0004] 

L/ct "i'^ria ~2* ( b ) {C^rf i 
[0 0 0 5] d*U±, h y HWkb L-C^ffi*«R!itRKffl 

-T5zi:(c/<7^^^i: N mAst£-£&x?kT.mc&m 

X'L.-£oz.bi>hZo :©fcft, SSSoSRiiWeiByfi*^ 
Kcisaeit?*v ^ ^7°{±?B*$-tt 5 r t (c J: <o SPSS 

38^ohy^S»*ffOHSt-5^t»i8aSroR, # 
fee X, mifS h y 13Wk<r>mb LT, ffflfMtRU^iWt 

[0 0 0 6] ^WMitmE.\Z^Xf£^intzh<DX\ - — 

-tzzbtfxz. Mmtemm : km-rz>*9/w^'( 
Yy-^ztm-tz-tzsttb-rz. mitw^cD 
b y tfm.<nm% i^nmmxmm\ct>tz o x t>m*tf. 

-So Sic, «Miyo^3:^^49o««03t^SIB<03ltaS 
50 iSSt LT{£ffl^lHg-C'fc'9, SKfirt-Cro3t*cBa»»te< 



(3) 



9 7 7 7 



[0 0 0 7] 

^/u* tmtoti Z.b\££9 feWiZltZ «fc 5 lc LTfcS 

<t mgu^*J^<D%^?k*&m. LtM/n ^ ^ Sr 
[0 0 0 8] 

>fflX<r*&\t J; <9 IStr r. <k < , *«bttSFSj&»ostl* 

X3bZ 0 ~ . ^ 

[0 0 0 9] 

[|»J] UTF, *58^*EI l O|Qfi0iKca^#BiW-r 

®f£2a, 2 b^itUfU *«a , pl]ffiBB4 5nini:/«c5J: 
51CSBI1LT*)5. X> tftaflSttitai 1. 5mm, 1*1 
ffl. Omm-C-, «Sl^lHl$BtfRf*:^^-rPft:gl5{4rtSW^ 
$J0. 5mlt\ F^gPtC^tx-i'^.ynv'rjr^ 
ty^, WL-frv"?A^r^n j eix8 : 2 : 5 (DMM.it 
«fc0 #51*0. 5nig, '<y7r0>*<&*>5**Rl 2mg 

t LTG0TA'=iV£- 1 . 5X1 O 4 ^* 40 
*ji>$:mALXhZ> 0 X, «3tf l-0-*Otffi2b© 
^BlciiT/u $ -t- i: > y # t <ni&&®)£ <9 ft 5S3t5ifc 
t*?gJ8£ 3 dSfl»$ft-Ci^5o 
[0010] * L"C R5B jtfF 1 (D-i&ltmntfy * X 

mn&st&L 4 wj£gf5{c:sMit 4 <Dtm t 1 

9 , -toKJttIi<±Kffi3K#<c J: 9 g$S$£WB(£rlfli Lfc 

^—>V K 5 7— ffi 4 atft Lfl/ X.' ^XM^m 



^H^gA*?)**, iaSO. 25-0. 3™<n$m$: 
^Aftl o"5 OtlCT^i&MaLT^LTl/^o 3! 

h y #3* 5 <D-m-i-x<onM 2 b «t_«9 ltzK 

SO. 6 nm60y— K^7^-HBfc lZj=k y. tr/U*. 3Jr Ci 



Jbfe 



1 O^^mH 2 a A»?>i»ai Lfc^ y - KSrSSRLfc 

n^i o^te^g^^ji i s^M,-CH^$nrv^5. 
[0 0 11] zwi^tcbT, ^^fflv^^WJ; 
"9^5®f&flS^3l 5 0W<7»3— hT-^^^V'f 

1 5KV(OS5JE^^u^^rPflApU&ii]$it7ti^5. ^5 

^felffffiiScR a 8 5 , (x, y) feftll (0. 2 9, 
_0 ! _ A?) 1 1 5 0 0 1 nrCfo^ , a »<Cfe 

[0012] HffiBco j: 3 \z. v y am&wmzj&m lte 

i? hy^*samRwm*tt*-cL*t\ a^a^t-c^ 
*#w-tf^H4jc:flax» -mm\^xibz><nxm.ts 

[0 0 13] ^{c, I^SttSStcou ^TKWi-S. ftwew 

OO^JtasaSltiLTflWtU 3t^grtSrit5^L-C 
fiSS ^XfX-m 1 13 S 0*i*r <h ^ 2 te] § ,S'JtT 

&v ^ h y xmzm^ ^7 ^co<, ^-c#jie t 

$rtf^ofctZ5. SfflEia-Clil 0 0*^3*1^0^ 

^ x, m2\3n<D&ftX'it6*^&b?£<o s tm&f 

fSH^ *7>7t>Wi 1 El g IcJfc^-CUHni L/C, 

[0014] - co j; ^ {c, ^^jg^t uxro Ky ^ 



(4) 



<RHW8-6 9 7 7 7 



a* i yu y ? Tjm.cnmMi-fv v^t? rti'tsg utto 

10 0 15] 

[3S9i00!i%] J£Lh<7}J;5(c, ^mmzMi^^3— b 



10 



im2] '&&<D~>3—bT—7s*?-/l'S^7'{ K^V^i 



2 a, 

3 

4 

5 

6 

7 ' 

8 

9 

1 0 
11 



2 b : 



bvxm 




12] 




-22a 



l3$O4fiO9B(*)10lM4# $:00 1 1 7 0 3 6 6 3 3 2 0 0 |if:MAEDA PATENT OFFICE R : 4 2 3 P. 04/1 

English Translation of 5 
Japanese Patent Application f) 




laid open Publication No. JP8-69777A 



0- 



[Title of the Invention] 

Short Arc Metal Halide Lamp and Optical Device Using the Same 
[Abstract] (amended) 

[Object] To provide a short arc metal halide device with the use of a cheep trigger 
wire material, which has excellent workability and yield in manufacturing an arc 
tube, in which the trigger wire is wound firmly to the arc tube without loosening 
after long period of time and which has excellent starting characteristic of reliable 
startablity, and to provide a light source device capable of serving as a light source 
device of various kinds of optical devices such as a liquid crystal projector and 
capable of unfailing start regardless of the light amount in the device. 

[Construction! In a short arc metal halide lamp, main electrodes 2a, 2b with an arc 
length of not exceeding 12mm are sealed at respective ends of an arc tube 1, at least 
a metal halide are filled therein, a trigger wire 5 is wound around the outer 
circumference of the arc tube and a high-voltage pulse is applied for start. As the 
trigger wire, an ixon wire is used which is annealed beforehand. 

[Claims] 

[Claim l] A short arc metal halide lamp in which a pair of electrodes are sealed at 
respective ends of an arc tube so as to set an arc length to be not exceeding 12mm, 
in which metal hahde is filled therein together with mercury and a rare gas, in 
which a trigger wire is wounded around the arc tube and in which a high-voltage 
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pulse is applied for start, the short arc metal halide lamp characterized in that the 
trigger wire is subjected to annealing beforehand. 

[Claim 2] The short axe metal halide lamp of Claim 1, wherein the trigger wire is 
made of an alloy containing iron. 

[Claim 3] An optical device using the short arc metal halide lamp of Claim 1 or 2, 
characterized in that a light source device having a bawl-shaped reflecting mirror, 
to the bottom of which one end of the arc tube is fixed, is arranged within the 
optical device, and the illluminance is 10 lux or below at a point where the light 
source device is arranged in the optical device. 

[Claim 4] An optical device using the short arc metal halide lamp of Claim 1 or 2, 
characterized in that an optical lens and an optical system such as a liquid crystal 
panel are arranged in front of a light source device having a bowl-shaped reflecting 
mirror at the bottom, to which one end of the arc tube is fixed, so as to compose a 
liquid crystal projector. 

[Detailed Description of the Invention] 

[0001] 

[Industrial Field of Utilization] The present invention relates to a short arc metal 
halide lamp used in an optical device such as a liquid crystal projector, an overhead 
projector and the like, and more particularly relates to an improvement in an arc 
tube of a short arc metal halide lamp used in a dark space inside the device. 

[0002] 

[Prior Art] Recently, a liquid crystal projector in combination of a liquid crystal 
panel and an optical system such as a lens is developed for projecting an image to a 
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large screen. As a backlight of the device, a light source device in combination of a 
short arc metal halide lamp and a parabolic reflecting mirror is mainly employed in 
consideration of color reproducibility and/or brightness. Since the metal halide lamp 
of this kind has a smaller inside volume of the arc tube and a smaller sealing 
portion at each end, it is difficult to seal auxiliary electrodes to the sealing portion 
together with main electrodes. Accordingly, various kinds of ideas have been 
proposed for easy start. 

[0003] As one example, a high voltage pulse is applied to the electrodes of the arc 

tube to activate the lamp at start. Further, a trigger wire of thin, heatproof metal 

wire is used as start auxiliary means. In detail, the the trigger wire is connected to 

an external lead from one of electrodes of the arc tube and is wound around the 

outer circumference of the arc tube of the other opposed electrode. A prior art 

example is shown in Fig. 2. Referring to a quartz arc tube denoted by reference 

number 21 in the drawing, main electrodes 22a, 22b are respectively sealed at ends 

of the arc tube and a metal halide is filled therein together with mercury and a rare 

gas. Further, a reflection/heat-isolation film 23 is adhered to the outer 

circumference of one 22b of the electrodes of the arc tube. One of the ends of the arc 

tube is fixed to the bottom of a bowl-shaped parabolic reflecting mirror 24 made of 

hard glass so that the light axis of the reflecting mirror agrees with the axis of the 

arc tube. A trigger wire 25 formed of a thin wire of iron or the like is arranged 

around the outer circumference of the arc tube. One of the ends of the trigger wire 

25 is connected to an external lead 26 lead out from one 22b of the electrodes and 

the other end thereof is wound around the outer surface of the arc tube of the other 

electrode 22a. Furthermore, the external lead 26 connected to the trigger wire is 

connected to one end of a lead 27 made of nickel, of which other end is fixed by 

3 
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welding to a terminal table 28 mounted at the outer side face of the reflecting 
mirror 24. At the bottom of the reflecting: mirror 24, a metal port 29 is fixed which is 
connected to the external lead lead out from the other electrode 22a of the arc tube. 
Whereby, a light source device is constructed which is a combination of the short arc 
metal halide lamp made of the arc tube with no outer tube and the reflecting mirror. 

[0004] 

[Problems that the Invention is to Solve] However, when an optical device composed 
of the above light source device and a ballast having a high voltage pulse generator 
is tested for start, there rises a problem of start defect in lamp, that is, it does not 
start or starts with delay at high voltage pulse application. Investigation of the 
reason therefor reaches a conclusion that the trigger wixe wound around the arc 
tube is loosened without adhesion to the outer wall of the arc tube, with a result 
that auxiliary discharge by arc discharge between the electrodes becomes 
insufficient. 

[0005] This is because 1 if an iron-base thin wire, which is generally used as a cheap 
heating element, is wound around a arc tube as a trigger wire, irregularity is 
caused in firm winding to the outer wall, so that the arc tube is transferred to a 
next process with the wire loosened. Further, repetition of lamp lighting by normal 
rated power after lamp is completed may invite loosening of the trigger wound 
around the outer wall by an elapse of lighting time and heat generated by the arc 
tube. For this reason, if the trigger wire is insufficiently wound around the arc tube 
at the fabrication or if the lamp is unreliable in start because of the loosened trigger 
wire, readjustment of the lamp is carried out to adhere the loosened trigger wire 
thereto. Then, the start test is performed for confirming lighting. As described 

4 
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above, the readjustment of the trigger wire of the arc tube requires much working 
time at the fabrication, which lowers the yield. In addition, though it is possible to 
use platinum wire having thermal resistance and flexibility, it does not come into 
widespread use because of the cost higher than that of iron-base thin wires. 

[0006] The present invention has been made in view of the above problems and has 
its object of providing, by improving a trigger wire as a start auxiliary conductor 
arranged around the outer wall of the arc tube, a metal halide lamp which is 
excellent in workability at fabrication of an arc tube using cheap parts, which is 
excellent in yield, which is capable of unfailing start, and which has excellent 
startablility. Further, a lamp can be provided which is reliable in startability by 
firm winding of the trigger wire around the arc tube without loosening and drop off 
due to an elapse of time. It is also possible to provide a lamp applicable as a light 
source device to a various kinds of optical devices such as a liquid crystal projector 
and capable of starting without failure regardless of the light amount inside the 
device. 

[0007] 

[Means of Solving the Problems] According to the present invention, in a short arc 

metal halide lamp in which a pair of electrodes are sealed at respective ends of an 

arc tube so as to set an arc length to be not exceeding 12mm, in which metal halide 

is filled therein together with mercury and a rare gas, in which a trigger wire is 

wounded around the arc tube and in which a high-voltage pulse is applied for start, 

the short arc metal halide lamp is characterized in that the trigger wire is subjected 

to annealing beforehand. The trigger wire is made of an alloy containing iron. 

Further, an optical device using the short arc metal halide lamp is characterized in 

S 
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that a light source device having a bawl-shaped reflecting mirror, to the bottom of 
which one end of the arc tube is fixed, is arranged within the optical device, and the 
illuminance is 10 lux or below at a point where the light source device is arranged 
in the optical device. Furthermore, an optical device using the short arc metal 
halide lamp is characterized in that an optical lens and an optical system such as a 
liquid crystal panel are arranged in front of a light source device having a bowl- 
shaped reflecting mirror at the bottom, to which one end of the arc tube is fixed, so 
as to compose a liquid crystal projector. 

[0008] 

[Operation] According to the aforementioned construction, since the trigger wire 
made of an iron based thin wire wound around the outer wall of the arc tube is 
annealed beforehand, the trigger wire has large flexibility and is easily wound and 
the adhesiveness thereof to the outer wall is excellent. Further, the trigger wire is 
not loosened by an elapse of time and heat by the arc tube and the start thereof is 
easy and sure. Iron or an alloy thereof can be used as a material of the trigger 
wire, which leads to a low-cost lamp. Furthermore, the light source device in 
combination of the lamp and a reflecting mirror is applicable to various kinds of 
optical devices and starts unfailingly even in the device of which illuminance is low. 

[0009] 

[Embodiment] The present invention is described exemplifying an embodiment 
shown in Fig. 1. In the drawing, a pair of main electrodes 2a, 2b are respectively 
sealed at ends of a quartz arc tube denoted by reference numeral 1, wherein the 
distance between the electrodes are set 5mm. The middle portion of the tube has a 
diameter of 11.5mm and the thickness thereof is 1.0mm. The body portion in 
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approximately spheroidal shape has the inner volume of about 0.5mL There are 
filled therein dysprosium iodide, neodymium iodide and cesium iodide of which 
weight ratio is 8:2:5 and of which weight is 0.5mg, mercury of 12mg having a 
buffering effect and argon of 1.5 X 10* pascal as a start auxiliary gas. Further, 
reflection/heat-insulation film 3 made of a mixture of alumina and silica is adhered 
and covered around the outer circumference of one 2b of the electrodes of the arc 
tubel. 

[00 10] One end of the arc tube 1 is fixed to the bottom of a bawl shaped reflecting 

mirror 4 made of hard glass so that the optical axis of the reflecting mirror agrees 

with the axis of the arc tube 1. The reflecting mirror in parabolic plane has an 

effective diameter of 115mm and a focus distance of 16mm. The reflection plane 

thereof is a cold mirror plane 4a covered with a dielectric multilayered film by 

vacuum deposition. A trigger wire 5 is provided around the outer circumference of 

the arc tube. The trigger wire is made of an iron-based metal having thermal 

resistance and is formed by annealing a thin wire having a diameter of 0.25 to 

0.3mm at 1000°C beforehand. Further, the trigger wire 5 is connected at one end 

thereof to an external lead 6 lead out from one 2b of the electrodes and the other 

end thereof is annually wound around the outer surface of the arc tube of the 

opposed electrode 2a. The molybdenum external lead 6 connected to the trigger wire 

5 and one end of a nickel lead 7 having a diameter of 0.6mm are integrally 

connected with each other within a nickel sleeve 8 by resistance welding. Further, 

the other end thereof is fixed by welding to a terminal table 9 mounted at the outer 

side face of the reflecting mirror 4. A metal port 10, which connects the external 

lead lead out from the other electrode 2a of the arc tube 1, is fixed to the bottom of 

the reflecting mirror 4 by an inorganic adhesive. 

7 
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[00 ll] A light source device is constructed in combination of 150W rated power 
short arc metal halide lamp structured as above of the arc tube having no outer 
tube and the reflecting mirror and is incorporated into a liquid crystal projector. 
When a high voltage pulse of about 15KV is applied using an electronic ballast to 
start the light source device, a stable lighting state is obtained after about 5 
minutes. The optical features in this case are: color rendering evaluation value of 
Ra85; (x, y) chromaticity of (0.29, 0.32); total luminous flux of 115001m. Excellent 
color characteristic is admitted, and neither color irregularity nor illuminance 
irregularity is observed on the screen. 

[0012] When a thin wire of iron or iron alloy, which has a spring characteristic, is 
used as a trigger wire instead of an expensive platinum wire, the wire is liable to be 
wound loosely and to separate from the outer wall, which means displacement from 
the position to be wound, in addition to the difficulty in tightly winding, thereby 
causing a start defect. Hence, the trigger wire is adhered around the outer wall as 
mentioned above for preventing the start defect. Further, even if the lamp lights at 
the beginning, the trigger wire is gradually annealed by heat generated by the lamp 
as time elapses, which leads to loosening of the wire and dropping thereof from the 
outer wall. As a result, the lamp may not light at the next start. To the contrary, 
the iron wire annealed beforehand is soft and excellent in winding operation. 
Further, the wire once annealed is not loosened. 

[0013] The experiment result is described next. 100 short arc metal halide lamps 
each constituted as above were used as a light source device, and first lighting and 
second lighting of 10 lucks or below were performed within an optical device 
supposed. Investigation on lighting ratio thereof found that all of the lamps lighted 
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within a given period of time. On the other hand, when the same experiment was 
conducted using lamps with the conventional non-annealed trigger wires, three of 
the 100 lamps did not light and several lamps lighted with delay in the first lighting. 
In the second lighting, six lamps did not light and the numher of lamps with 
delayed start was increased compared with that in the first lighting. 

[00141 In this way, it was found that a light source device with easy start even in a 
dark space at low illuminance, for example, within a device can be obtained when 
an iron-based thin wire having thermal resistance and annealed beforehand is used 
as the trigger wire of a start auxiliary conductor. In addition, it was confirmed that 
unfailing start is achieved at the first lighting in both cases where an optical device 
in which stray light is about 10 lux is provided in an overhead projector and where 
an optical device in which stray light is about 1 lux is provided in a liquid crystal 
projector. Wherein, a lamp having a arc tube of which arc length is 12mm or longer 
requires no trigger wire as a start auxiliary means and can start more unfailingly 
by a high-voltage pulse generator. 

[0015] 

[Effects of the Invention] As described above, the short arc metal halide lamp with 
comparatively simple construction according to the present invention can be easily 
manufactured using a low-cost material for the arc tube, which leads to good lamp 
yield and excellent workability. Further, the completed lamp can easily and 
unfailingly start from the beginning of lighting to the end of the lifetime thereof. In 
short, the startability is excellent. Further, the lamp is applicable to various kinds 
of optical devices such as a liquid crystal projector, as a light source device thereof, 
and starts unfailingly regardless of the light amount in the device. 
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[Brief Description of Drawings] 

[Fig. 1] Schematic side view of the light source device in combination of the short 
arc metal halide lamp and the reflecting mirror according to the present invention. 

[Fig. 2] Schematic side view and side view of the main portion of the conventional 
light source device in combination of the short arc metal halide lamp and the 
reflecting mirror, 

[Description of Reference Number] 

1 quartz arc tube 

2a, 2b main electrodes 

3 reflection/heat-insulation film 

4 reflecting mirror 

5 trigger wire 

6 external lead 

7 nickel lead wire 

8 nickel sleeve 

9 terminal table 

10 metal port 

1 1 inorganic adhesive 
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